ABSTRACT: Three Neoproterozoic granitic episodes associated with the Araxá Group, in Southern Brasília Belt between the cities of Araxá and Cascalho Rico, Minas Gerais State, Brazil, are characterized from the geologic, geochemical, and geochronological points of view. The earliest episode, of 833 Ma, generated in a within-plate environment, is represented by the Quebra Anzol Granite, which has: low Sr ratios of 0.706, high light rare earth elements fractionation relative to heavy rare earth elements, and negative Nb, Ta, Sr, P, and Ti anomalies. Their ε Nd(790) = -2.218, with T DM = 1.29 Ga, indicate an origin from juvenile sources and reveal the existence of a late Mesoproterozoic magmatic arc in this region. The last granitic episode has taken place in a collisional tectonic environment between 642 and 630 Ma, generating peraluminous granites with muscovite, garnet, and tourmaline denominated Serra Velha, Tamanduá, Pirapetinga, Galheirinho, Perdizes, Estrela do Sul, and Cascalho Rico. They have negative ε Ndt , Nd model ages from Neo to Mesoproterozoic, and variable rare Earth elements enrichment patterns, with strong negative Eu anomalies.
INTRODUCTION
Granitic rocks that are intrusive into quartz-mica schist and amphibolites of the Araxá Group, Southern Brasília Belt (SBB), usually occur between the cities of Araxá and Cascalho Rico, Minas Gerais State, in Brazil (Fig. 1) . The earliest reference to these granites is by Barbosa (1937) . After some time, Barbosa et al. (1970) drew the attention to the existence of granites and gneisses from the region of Araxá up to Estrela do Sul and Abadia dos Dourados. Hasui and Almeida (1970) performed the first K-Ar dating of granites and metamorphic rocks of this area, while Besang et al. (1977) studied the Quebra Anzol and Monte Carmelo granites by Rb-Sr geochronology. Brod et al. (1991) described intrusive granites into mica schists and metabasic rocks of Araxá Group near Abadia dos Dourados. The first results related to granites associated with the Araxá Group in its type region were performed by Seer (1999) , Seer and Dardenne (2000) and Seer et al. (2001) . Valeriano et al. (2004b) presented the first U-Pb dating of an Araxá granite obtaining the age of 637 Ma, which confirm its relation with the Brasiliano Cycle in the region. Seer et al. (2005) detailed the geology, petrography, and geochemistry of intrusive granites into the Araxá Group in Araxá linking them to collisional magmatism. In 2008, Seer et al. reported the first U-Pb dating of Estrela do Sul Granite, whereas in 2010 the preliminary results of geochronological analyses through the U-Pb and Sm-Nd methods of eight granite samples situated between Monte Carmelo and Araxá were presented. In Catalão, Klein (2008) , to the North-western area discussed in this work, studied orthogneiss and granite combining U-Pb geochronology and SmNd to the whole-rock chemistry.
These works bring to light an evolutionary scenario for the Neoproterozoic SBB showing two main magmatic peaks, one at ca. 790 Ma and the other at ca. 630 Ma, reinforcing the evidence raised by other authors in the state of Goiás (Pimentel e Fuck 1992 , 1999a , Laux et al. 2005 . However, the discovery of Nova Aurora orthogneiss terrain with 1.2 Ga (Klein 2008) , in Southeastern Goiás, tectonically placed beside more younger terrains, and within plate granites of 833 Ma in the region of Araxá, reinforces the suggestion that the SBB resulted from the amalgamation of tectonostratigraphic terrains with distinct ages and origins, as suggested by Seer (1999) . This work presented and discussed the results of chemical analyses, U-Pb dating and Sm-Nd analyses of granites from Araxá Group starting in Araxá to Monte Carmelo and Cascalho Rico regions, on the border of Minas Gerais and Goiás States (Figs. 2 and 3).
REGIONAL GEOLOGY
Between Abadia dos Dourados and Cascalho Rico, the rocks of Araxá Group compose three thrust slices separated by NW-striking shear zones (Seer et al. 2007) , as see in Fig. 2 . The Western thrust, characterized as upper and that is in tectonic contact with Nova Aurora orthogneisses to the West (Klein 2008) , is represented by inter-bedded mafic igneous, ultramafic and clastic sedimentary rocks metamorphosed in amphibolite facies conditions. The lithological types include mica schists including varying proportions of garnet, muscovite, and biotite, with variable amounts of quartz, fine quartzite, coarse-and medium-grained amphibolite, garnet amphibolite, serpentinite, talc-chlorite and tremolite-actinolite schists. They are intruded by several pegmatites and granitic rocks, such as the Estrela do Sul and Cascalho Rico granites (Fig. 2) . Medium-and coarse-grained amphibolites and amphibole-chlorite schist intruded by pegmatites and granites are predominant in the intermediate thrust.
Monte Carmelo Granitic Complex (Fig. 2) , with batholitic proportions and that is deformed, is part of this thrust. The Eastern one is the lower thrust and makes contact with chlorite schists of the Ibiá Group to the East. The Eastern thrust is a volcanosedimentary sequence of Abadia dos Dourados (Brod et al. 1991) , characterized by intercalations of medium to fine amphibolites (metabasalt chemically similar to oceanic ridge basalts), quartz-mica schist (acid metavolcanic with bi-pyramidal quartz), garnet-quartz-mica schist, carbonaceous schist, quartzite and ferruginous meta-chert, intruded by granites and pegmatites of smaller size and number compared to others. The three tectonic slices represent ophiolitic and magmatic arc terrains dismembered and intruded by granitoids and, although deformed, their rocks are relatively well preserved compared to the Araxá Group in the Araxá Nappe (Simões e Navarro 1996) , as seen in Fig. 3 .
The granitoids show intense deformation, but are well preserved in the inner portions. In most outcrops a major shallow-dipping foliation was identified, commonly associated with mineral and/or stretching lineation and small isoclinal folds. Kinematic indicators show top-to-the-ESE tectonic transport. A subvertical foliation, related to the development of NW-striking, sinistral transcurrent faults associated with open folds, interfere on the previous structures. The metamorphic and deformational styles in the region of Monte Carmelo are similar to those of the Araxá Nappe (Seer 1999) and to the tectonic compartments of Southeast Goiás (Simões 2005 , Klein 2008 ). In the Araxá Nappe, the sub-horizontal shear deformation and retrometamorphism, generated during tectonic transport, were more intense, being the individualization of tectonic thrust slices more difficult to identify. Yet, there is a regional zoning, in which ultramafic rocks occur more to the West, and the volcanosedimentary ones farther to the East like in the Monte Carmelo region. Sincollisional granites are predominant in relation to within-plate ones.
ANALYTICAL PROCEDURES
Nine samples of granitic bodies called Quebra Anzol, Pirapetinga, Tamanduá, Galheirinho, Perdizes, Estrela do Sul, Cascalho Rico, following Seer's (1999) nomenclature (Seer et al. 2007 (Seer et al. , 2008 , and Monte Carmelo Granitic Complex (Besang et al. 1977 , Pereira et al. 1983 , were examined using the U-Pb and Sm-Nd methods (Tab. 1). The zircon concentrates were extracted by means of gravimetric and magnetic conventional separation techniques and selected by hand picking with binocular microscope. The U-Pb analyzes were performed using the laser ablation inductively coupled plasma mass spectrometry (LA-MC-ICPMS) and the Neptune spectrometer (thermo Finnigan Neptune multi-collector ICPMS) of the Geochronology Laboratory of the University of Brasília, following the method described by Bühn et al. (2009) . Nine samples of granite were selected for Sm-Nd analyzes in whole-rock, carried out in the same place mentioned, using a mass spectrometer Finnigan MAT262 Multicollector, following the method described by Gioia and Pimentel (2000) and detailed by Della Giustina et al. (2011) . Model ages were calculated applying the De Paolo's (1981) model. Some samples were also analyzed for major and minor elements in the Acme Analytical Laboratories Ltd. (Canada) in order to complement the data obtained by Seer (1999) .
RESULTS
The results of the chemical analyzes are presented in Tab. 2. Sm-Nd outcomes are in Tab. 3 and the U-Pb ones are in Tabs. 4 to 10. For the Quebra Anzol Granite, the FB-113 sample was investigated for its Sm-Nd since it did not possess zircon, while the samples QA-15-1 and QA-15-2 were analyzed only by U-Pb method. Unpublished Sm-Nd analyzes (initiative of professor doctor Reinhard A. Fuck) of a garnet mica schist and a fine amphibolite (metabasalt) from the volcanosedimentary sequence Abadia dos Dourados (AD-40 and AD-46), a coarse metagabbro of the Chapada das Perdizes Complex (AD-13) hosting the Monte Carmelo Granitic Complex, were added in this paper. Each granitic body was separately described.
Quebra Anzol Granite
Quebra Anzol Granite is an elongated and deformed body that occurs in the frontal part of the Araxá Nappe and is associated with significant volume of fine to coarse amphibolites (gabbros to basalts) and meta-chert (Seer 1999) , as seen in Figs. 1 and 3. It is equigranular to porphyritic, from light to pinkish grey, with orthoclase phenocrysts up to 2 cm in matrix of quartz, orthoclase and microcline, plagioclase, and biotite. Hornblende, zircon, titanite, and opaque occur as accessories. Albite, sericite, fluorite, chlorite, epidote, carbonate, tourmaline and leucoxen as secondaries of hydrothermal and/or metamorphic origins. Garnet happens as broken xenocrysts, with atoll texture and biotite cores. It contains petrographic facies ranging from granodiorite to monzogranite and alkaligranite (Fig. 4) , generally displayed from protomylonitic to mylonitic textures. It features rare mafic microgranular enclaves and has levels of SiO 2 from 73.2 to 74.69% and Al 2 O 3 from 11.89 to 12.47%, quite consistent, high Na 2 O, K 2 O and CaO, including acmite, diopside and normative titanite and absence of anorthite (Tab. 2).
The low values of TiO 2 , and high ones of MnO, and variable Na 2 O/K 2 O ratios from 0.58 to 2.03, high Nb, Y and Co and low Sr, Ba, Cr and V (Figs. 5 and 6) stand out. In the AnxAbxOr diagram, the HS-285b sample plots in the field of trondjemites on the boundary of granodiorites, possibly due to the high Na 2 O content and abundant albite, and others in the field of granite (Fig. 7) . Two samples have peralcaline character, one is in a transition to metaluminous and the other is metaluminous (Fig. 8 ). The light rare earth elements (LREE) have low fractionation in relation to the heavy rare earth elements -HREE (La N /Yb N = 21.39 to 21.74) and the Eu/Eu* ratio = 1.71, representing slight positive Eu anomaly (Fig. 9 ). In the multi-element diagram, although some elements have not been analyzed, the higher values of Nb indicate the absence of subduction zone component (Fig. 10) . It is plotted in the field of anorogenic granites in the R1xR2 diagram ( Fig. 11 ) and in that of within plate granites in the NbxY diagram (Fig. 12) . Based on Barbarin (1999) , it may be classified as PAG type (peralkaline and alkaline granite). Four zircon grains from the QA-15-1 sample provided a concordia age of 834 ± 6.1 Ma and, in the QA-15-2 sample, four ones provided 831.9 ± 4.5 Ma (Fig. 13 , which was interpreted as an average age of 833 Ma for the body crystallization. Its low 87 Sr/ 86 Sr ratio of 0.706 (Besang et al. 1977) , ε Nd(833) of -3.98, and geochemical data indicate that it may have been originated from mantle sources with little crustal contamination, although it was affected by post-magmatic hydrothermal alteration and mylonitization.
Monte Carmelo Granitic Complex
Monte Carmelo Granitic Complex comprises a batholith between the cities of Monte Carmelo and Abadia dos Dourados (Figs. 1 and 2 ). It is associated with large volume of medium to coarse amphibolites (Chapada das Perdizes Complex, Brod et al. 1991) and is intensely deformed mainly on its borders. Four significant samples of this batholith were investigated and two were analyzed only for Sm-Nd. In the FB-86 and FB-98, the granites were equigranular, fine to medium light grey and slightly deformed, consisting of quartz, orthoclase, plagioclase, biotite, titanite, apatite, and zircon with epidote and sericite as secondary minerals formed over feldspars. This fact indicates hydrothermal alteration. They are classified as tonalite and granodiorite. However, in the FB-48 and FB-60 samples, the granites have porphyritic and equigranular textures and besides the mentioned minerals, they also present muscovite and garnet being classified as syenogranite and monzogranite respectively (Fig. 4) . Chemically, the two groups have notable differences, being more evident the high levels of TiO 2 , CaO, MgO, Ni and Zr in the FB-98 sample and high CaO and MgO in the FB-86 (Figs. 5 and 6). Ta and Rb are high in FB-60 and Cr in the FB-48. All present normative corundum that is lower in the FB-86, whose alumina saturation index is of 0.99 being, therefore, metaluminous, and the others peraluminous (Fig. 8) . The Na 2 O/K 2 O ratios are higher than one in FB-86, and smaller than one in the others. In the AnxAbxOr diagram they are classified as granodiorite and granite (Fig. 7) . The LREE have a high fractionation compared to HREE (La N /Yb N = 67.02 and 203.68) in the samples FB-86 and FB-98, and lower ones in FB-60 and FB-48 (La N /Yb N = 23.28 to 48.56). The Eu/Eu * ratios range from 0.88 to 0.94 in FB-98 and FB-86, and from 0.54 to 0.78 in FB-60 and FB-48. Therefore, only the FB-60 sample presents slight negative Eu anomaly (Fig. 9) . FB-98 stands out with the highest fractions of LREE in relation to HREE. In the multi-element diagram, all samples have subduction zone component (negative anomalies of Nb and Ta) and present negative anomalies of Sr, P and Ti (Fig. 10) . The similarity between the curves in the FB-48 and FB-86 samples is remarkable, and they plot in the field of collisional granites in the R1xR2 diagram (Fig. 11) ; collisional granites and volcanic arc in the NbxY (Fig. 12) ; collisional granite and volcanic arc in the RbxY+Nb (Fig. 14) ; and volcanic arc granites in the HfxRb/30x3Ta one (Fig. 15) . They are similar to the I and III granite types in the Rb/ZrxSiO 2 and TaxNb diagrams (Figs. 16 and 17) . The FB-60 sample plots in the transition to the second granites type. They are, therefore, collisional granites originated by the melting of volcanic arc rocks. FB-86 and FB-98 samples instead suggest an origin in the pre-collisional volcanic arc as shown in the mentioned diagrams. The FB-48 sample has zircon grains with much loss of lead, probably that happened during the transport of nappes. Nevertheless, it is possible to identify two populations. The most reliable result is the age of 6/8 of 586 ± 22 Ma and inheritance nearly 790 Ma (Fig. 18) (Fig. 19) , and the average is of 6/8, which is interpreted as the time of body crystallization. Its ε Nd (790) is -2.218 and its T DM is 1.29 Ga. This shows an origin from juvenile sources at the end of the Mesoproterozoic period. In the ε Nd(790) xT diagram (Fig. 20) , the evolution curve of Nd is similar to the granites of the Goiás Magmatic Arc. Two samples were investigated for Sm-Nd: AD-06 is a porphyritic light grey, slightly deformed granite, with K-feldspar, quartz and biotite, with ε Nd(630) of 4.596 and 0.72 Ga for T DM , while AD-12 is a porphyritic, coarse, deformed granite, with K-feldspar, quartz, biotite and accessory muscovite with garnet of up to 1 mm. Its ε Nd (630) is -8.027 and its T DM is 1.68 Ga. Besides these data, Besang et al. (1977) 
Perdizes Granite
The Perdizes Granite is a NW elongated granitic body that occurs to the NW of the city of Perdizes (Figs. 1 and 3) . It is intruded in garnet-mica-quartz schist and amphibolite and displays pegmatitic facies with quartz, muscovite, K-feldspar, and tourmaline. It is porphyritic with K-feldspar phenocrysts of up to 3 cm, from medium to pegmatitic, white, very deformed, with quartz (20.43%), orthoclase and microcline (67.88%), plagioclase (11.68%), and rare muscovite. Garnet and zircon act as accessories, and the epidote happens secondarily. This Granite is classified as syenogranite, and presents very bad metamictic zircons. There is one concordant grain of about 680 Ma, but the most reliable age of crystallisation is an average of the 6/8 ages 642 ± 59 Ma (Fig. 21) . Regarding the Nd, it has a very high 147 Sm/ 144 Nd ratio, therefore it is not possible to calculate its T DM age. However, its ε Nd (642) is -10.535, indicating an origin by melting of crustal sources.
Estrela do Sul Granite
Estrela do Sul Granite is a small elliptical granitic body in Estrela do Sul (Figs. 1 and 2) . It is intruded in garnetmica-quartz and amphibolite and talc-amphibole schists, in which pegmatites were seen. It is deformed at the edges and well preserved from deformation in the inner portions. An equigranular facies predominates, which is light grey, from fine to medium, with quartz, orthoclase and microcline, oligoclase, biotite, muscovite, and opaques and as accessories, zircon (two populations, one of prismatic and clear crystals and another of rounded and clear crystals), apatite, garnet and tourmaline and secondarily sericite, epidote, and carbonate. It can be classified as syenogranite, and has monzogranitic and alkali granite facies (Fig. 4) . It plots in the granite field in the AnxAbxOr diagram (Fig. 7) , being rich in Rb and Cs and depleted of Nb and Y (Fig. 6) . Estrela do Sul Granite displays Na 2 O/K 2 O ratio of 0.487 and normative corundum, having a peraluminous character (Fig. 8) . Its strong fractionation between the LREE and HREE is represented by the La N /Yb N ratio = 221.55 (Fig. 9) . Its Eu/ Eu * ratio = 0.59 shows a weak Eu anomaly.
In a multi-element diagram (Fig. 10) , it has a subduction zone component and negative anomalies of Sr, P, and Ti like the Monte Carmelo Granitic Complex samples. It plots in the field of the collisional granites in the R1xR2 (Fig. 11 ) and RbxY+Nb diagrams (Fig. 14) . In NbxY (Fig. 12) , it plots in the fields of the collisional and volcanic arc granites and in the HfxRb/30x3Ta diagram (Fig. 15) , on the boundary among the fields of collisional and post-collisional granites.
According to Barbarin's classification, in 1999 , this can be named peraluminous muscovite granite (MPG). It is on the boundaries among the I, II, and III granites (Fig. 16 ) in the Rb/ZrxSiO 2 diagram, and in the field of type II granites (Fig. 17) in the TaxNb. It presents many zircon grains (11/24) with high levels of common lead ( 206 Pb/ 204 Pb) and another seven ones with Pb loss. Only six grains were used to determine a concordia age of 632.4 ± 3.4 Ma (Fig. 22) , interpreted as the time of crystallization of this body. Its ε Nd(632) is -7.224 and its T DM is 1.68 Ga, indicating an origin by the reworking of Mesoproterozoic crustal sources. Muscovite of this granite dated using the K-Ar method (Hasui & Almeida 1970) provided the age of 615 ± 1 Ma, which is seen as the cooling age of mica and is consistent with the age of crystallization and cooling of the body.
Cascalho Rico Granite
Cascalho Rico Granite is near the Cascalho Rico town (Figs. 1 and 2) , forming an irregular body of small dimensions associated with Goiandira gneisses (Klein 2008) . It is equigranular, medium, grey, with quartz, orthoclase, plagioclase, and biotite. Zircon, apatite, and ilmenite act as accessories, and albite and muscovite are secondary. It is a syenogranite in the QAP diagram, where Q is quartz; A is alkaline feldspar; and P is plagioclase (Fig. 4) . It has Na 2 O/ K 2 O ratio of 0.663 and high values of MgO, Sr, Th, V, Zr and Ba (Figs. 5 and 6 ). In the AnxAbxOr diagram, it plots in the field of the granites (Fig. 7) , has normative corundum, and it is peraluminous (Fig. 8) .
Cascalho Rico Granite shows strong fractionation between the LREE and HREE, reaching La N /Yb N = 164.14 and Eu/Eu * ratio = 0.66, with weak negative Eu anomaly (Fig. 9) . In the multi-element diagram, it has subduction zone component and negative anomalies of Sr, Ti and P, which are similar to the Estrela do Sul Granite (Fig. 10) . This plots in the field of collisional granites in the R1xR2 ( Fig. 11) diagram, collisional granites and volcanic arc in the NbxY one (Fig. 12) , and in the volcanic arc granites in the RbxY+Nb (Fig. 14) and HfxRb/30x3Ta diagrams (Fig. 15) . In the Rb/ZrxSiO 2 and TaxNb diagrams, it plots in the field of types I and III granites (Figs. 16 and 17) . Most zircon grains from the FB-108 sample have very low 6/4 ratios, and other very discordant ones. The most reliable age is obtained from the average of 6/8 in three grains with 633 ± 58 Ma, given its probable age of crystallization (Fig. 23) . It displays T DM of 1.48 Ga and ε Nd(633) of -5.909, interpreted as a body originated by the melting of Mesoproterozoic crustal sources.
Galheirinho Granite
Galheirinho Granite outcrops badly on the BR-452 highway, between the towns of Araxá and Perdizes (Figs. 1  and 3) , forming an irregular body with small dimensions, intruded in garnet-mica-quartz schist and amphibolite. This is equigranular, fine to medium, light grey, deformed, with quartz, orthoclase and microcline, plagioclase, biotite, and muscovite and zircon, apatite, garnet, and tourmaline as accessories. From the modal point of view, it is an alkali granite (Fig. 4) . Its low TiO 2 , CaO, MgO, P 2 O 5 , Sr and Ba values are remarkable, with high Rb and Y (Figs. 5 and 6 ). Its Na 2 O/K 2 O ratio is equal to 0.358, which demonstrates the high level of K 2 O in relation to Na 2 O, and the normative corundum value is the highest among the studied granites, having strong peraluminous character (Fig. 8) . In the AnxAbxOr diagram, Galheirinho is classified as granite (Fig. 7) . It has smooth pattern of LREE in relation to the HREE with La N /Yb N ratio = 3.76 and Eu/Eu * ratio = 0.1, indicating strong negative Eu anomaly (Fig. 9) .
In the multi-element diagram, strong negative anomalies of Ba, Nb, Sr, P and Ti are seen (Fig. 10) . It plots in the field of collisional granites in the R1xR2 (Fig. 11) , RbxY+Nb ( Fig. 14) and Hf x R/30 Tax3 diagrams (Fig. 15) , collisional granites and volcanic arc in the NbxY diagram ( Fig. 12) have high common Pb. However, four ones show a good concordia age of 631 ± 3 Ma (Fig. 24) Nd ratio is quite high not making it possible to calculate a model age. Its ε Nd (631) is -7.605 indicating reworking of crustal sources. Among the bodies investigated, this is the one that shows the oldest heritages.
Pirapetinga Granite
Pirapetinga Granite is a folded tabular body that occurs on the NE border of the Araxá Nappe (Figs. 1 and 3) . It is intrusive into garnet-mica-quartz schist and amphibolite, and presents abundant pegmatitic facies constituted of quartz, muscovite, K-feldspar, and tourmaline. It is equigranular, medium, light grey, deformed, with quartz, orthoclase and microcline, muscovite and biotite, and rare grains of plagioclase. Zircon, tourmaline and apatite are acessories. It is an alkali granite from the modal point of view (Fig. 4) . Chemically, it stands out for its high level of K 2 O, high Rb and very low Na 2 O, which reflected in the low Na 2 O/K 2 O 0.149 ratio (Figs. 5 and 6) and in the AnxAbxOr diagram, where it plots near the apex of Or, being compatible with the high modal percentage of orthoclase (51.38%), as seen in Fig. 7 .
This Granite has high normative corundum and peraluminous character (Fig. 8) . Its La N /Yb N = 23.42 ratio reflects a low-enriched pattern in LREE compared to HREE and its Eu/Eu *ratio = 0.49, indicating a significant negative Eu anomaly (Fig. 9) . In the multi-element diagram, its negative anomalies of Nb, Sr and Ti stand out (Fig. 10) . It plots on the boundary between the fields of collisional and anorogenic granites in the R1xR2 diagrams (Fig. 11) , and volcanic arc and collisional granites in the YxNb (Fig. 12) and HfxR/30x3Ta diagrams (Fig. 15 ) and collisional in RbxY+Nb (Fig. 14) . According to Barbarin's classification, in 1999 , it can be called MPG. In the Rb/ ZrxSiO 2 and ZrxTaxNb diagrams (Figs. 16 and 17) , it plots on the boundary among the fields of granites types I, II and III. Its zircons present high isotopic imbalances, which may indicate hydrothermal alteration and unreliability in the chemical analysis. The FB-114 sample has only eight zircon grains with reasonable results, also there is the incorporation of Pb (reverse) with a discordia age of 623 ± 41 Ma. However, there is a concordant grain of about 630 Ma (Fig. 25 ) that could be its crystallization age. Its T DM is 1.73 Ga, the highest model age among the studied bodies. Its ε Nd (630) is -8.934, indicating reworking of crustal sources.
Serra Velha Granite
Serra Velha Granite is a small NW lenticular body situated to the North of Araxá (Figs. 1 and 3) . It is intruded in garnet-mica-quartz schist and amphibolite, and is intensely deformed with concordant tectonic foliation with the hosting rocks, presenting gneiss aspect. It is equigranular, fine to medium, light grey to white, with quartz, orthoclase, microcline, plagioclase, biotite and muscovite, and garnet, tourmaline, monazite, apatite and zircon as accessories. Sericite, biotite, albite and chlorite secondary act as retrometamorphic minerals. From the modal point of view, it is a granite (Fig. 4) . Samples of this body analyzed by Seer (1999) are classified as granite in the AnxAbxOr diagram (Fig. 7) , presenting normative corundum and being peraluminous (Fig. 8) , with low Ba, V and Sr and high Y (Fig. 6 ). It may also have been formed by melting of pelitic metasediments. They present low La N /Yb N ratios ranging from 2.13 to 6.8 and Eu/Eu* ones from 0.27 to 0.54 (Fig. 9 ). In the multi-element diagram, its resemblance to the Galheirinho Granite is remarkable (Fig. 10) . It plots in the field of collisional granites in the R1xR2 (Fig. 11) and RbxY+Nb diagrams ( Fig. 14) , collisional granites and volcanic arc in the NbxY diagram (Fig. 12) . According to Barbarin's classification, in 1999 , it can be called MPG. Zircon dating by isotopic dilution -thermal ionization mass spectrometer -ID-TIMS (Valeriano et al. 2004a ) provided concordant age of 637 ± 1 Ma, considered the crystallization age of this body (Fig. 26) . Some zircon inherited from the source area provided the age of 830 Ma.
Tamanduá Granite
Tamanduá Granite (FB-116 sample) is an NW elongated body in the Araxá Nappe, beside the Serra Velha Granite (Figs. 1 and 3) . It is intrusive into garnet-mica-quartz schist, quartzite and amphibolite and has pegmatitic facies formed by quartz, muscovite, K-feldspar, and tourmaline. It has abundant xenoliths of amphibolite, schist, and quartzite on its edge. It is dominantly equigranular, medium, light grey, deformed, with quartz (26.76%), orthoclase and microcline (45.49%), plagioclase (17.15%), biotite (6.17%), muscovite (4.41%). Apatite and zircon are accessories. Secondary muscovite occurs on the K-feldspar. In the QAP diagram, it is classified as syenogranite. Isotopically, its zircons are completely unbalanced, not being possible to obtain the U-Pb age. It is believed that this body has undergone strong post-magmatic hydrothermal alteration, a fact corroborated by the abundant presence of pegmatites. Taking into account only the Nd data and using a crystallization age of 637 Ma (~Serra Velha granite), its ε Nd(637) is -5.728 with T DM of 1.56 Ga, values that match the other samples.
DISCUSSION
Field studies and petrographic, geochemical, and geochronological data make it possible to claim that the intrusive granites into the metasedimentary, mafic and ultramafic metaigneous rocks of the Araxá Group, between Araxá and Cascalho Rico towns, represent three episodes of Neoproterozoic granitic magmatism, each one related to a distinct environment. The first one is related to the Quebra Anzol Granite, aged 833 Ma, which was originated in within-plate environment and is associated with a large volume of amphibolite. The mafic rocks and granite can be interpreted as an accreted terrain that would represent the first magmatic manifestations in a within-plate environment. Tholeiitic amphibolites associated with the Araxá Group in the Anápolis region (Piuzana et al. 2003) aged 838 ± 20 Ma and ε Nd + 5.1 represent a fragment of oceanic crust of the SBB, and may be co-related to the Araxá Nappe and to the region of Ipameri-Catalão, which are characterized as tholeiites of mid-ocean ridge (Seer 1999 , Klein, 2008 . This age represents therefore an extensional event in SBB and is compatible with that of the Quebra Anzol Granite. Of a bit younger age, around 790 Ma, are the Pires Belo and Davinópolis granites in Catalão, which Klein (2008) interpreted as being of extensional origin. Such fact suggests that the events generating granites of this age would have persisted for at least 48 Ma. In contrast, a little to the NW, (Fig. 20 , Laux et al. 2005) . Associated with this complex, bodies of peraluminous granites happen with garnet and muscovite, typically collisional and may represent the melting of arc granites around 630 Ma, since they contain zircon populations inherited from 790 Ma and similar patterns of REE. The third episode between 642 and 630 Ma is represented by the collisional magmatism, which is already well characterized in the region and with metamorphic peak between 640 and 637 Ma (Seer et al. 2010) . This is represented by granitic bodies of Serra Velha, Tamanduá, Pirapetinga, Galheirinho, Perdizes, Estrela do Sul and Cascalho Rico, generated from the reworking of continental neo and mesoprotrozoic crusts. These ages are similar to the Goiandira orthogneisses (Klein 2008) to the Firminópolis and Palminópolis ones, and in this case also to the evolution pattern of Nd (Laux et al. 2005) and to lenticular anatetic bodies of the Passos Nappe (Valeriano et al. 2004a) .
The Nd evolution pattern of the collisional granites of Araxá and Monte Carmelo is very similar to the metassediments of the Araxá Group, both for the sample of Volcanosedimentary Sequence Abadia dos Dourados and for that of Anápolis and Goiânia region (Pimentel et al. 1999b) . However, very different from the patterns of the Goiandira -Ipameri gneisses, indicating that the Araxá and Monte Carmelo granites may have been originated by the melting of sediments with low crustal residence, perhaps having been generated in forearc basins. An exotic terrain of magmatic arc formed at the end of the Mesoproterozoic in SBB, with an age of 1.2 Ga, represented by the Nova Aurora orthogneisses, was recently characterized (Klein 2008) . This age shows the existence of a fourth and the oldest episode of granitic magmatism in the SBB. In the tectonic evolution context of SBB, the data presented here conform to the original idea of Pimentel et al. (1999a) and Laux et al. (2005) , who discussed the possibility that several intra-oceanic arcs would have developed independently and were accreted during the evolution of SBB. But, it also reaffirms the possibility of tectono-stratigraphic terrain accretion that differ in both their ages and geochemical and isotopic patterns.
The collisional process occurred between 640 and 630 Ma, well marked by granitic magmatism, joined several terrains of within-plate, ophiolitic melanges and of magmatic arc and generated sincolisional sedimentary (Dias et al. 2011) or forearc basins , later deformed, juxtaposing themselves in nappe systems through extensive subhorizontal and subvertical shear zones, whose exhumation and cooling would have occurred up to 605 Ma (Valeriano et al. 2004b) .
CONCLUSIONS
The data presented show the existence of three episodes of granites generation in distinct tectonic environments in the SBB, between Araxá and Cascalho Rico, Minas Gerais State, in Brazil. The earliest episode is represented by the Quebra Anzol Granite, aged 833 Ma, with low 87 Sr/ 86 Sr ratio of 0.706 and ε Nd(833) = -3.98. Its peralcalinity, high SiO 2 , Na 2 O, MnO, Nb, Y and Co values and low Sr and Ba, absence of anorthite and presence of acmite and diopside indicate that it may have been originated from mantle sources with little crustal contamination, although it was affected by post-magmatic hydrothermal alteration and mylonitization. In the tectonic discrimination diagrams, it associates with the field of within-plate granites. The second magmatic episode is represented by Monte Carmelo Granitic Complex, aged 790 Ma, and partly remobilized around 630 Ma. It is metaluminous to peraluminous, with low 87 Sr/ 86 Sr ratios of 0.706, high fractionation of LREE in relation to HREE and negative anomalies of Nb, Ta, Sr, P and Ti. Its ε Nd (790) is -2.218 and its T DM is 1.29 Ga, indicating an origin from juvenile sources at the end of the Mesoproterozoic. Its Nd evolution curve in relation to time is similar to that of Goiás Magmatic Arc granites.
From the tectonic point of view, the granites aged 790 Ma were formed in a pre-collisional magmatic arc environment, and they are associated with collisional granites generated around 630 Ma. These are products of remobilization of older granites, a fact which is proved both by the presence of inherited zircons of 790 Ma and similarity of the REE patterns, although other older crustal components may also have participated in the process as demonstrated by Mesoproterozoic zircons and Nd model ages. The last episode is represented by Serra Velha, Tamanduá, Pirapetinga, Galheirinho, Perdizes, Estrela do Sul, and Cascalho Rico granites whose crystallization ages range from 642 to 630 Ma. They are peraluminous granites, mostly with muscovite and garnet, as well as tourmaline, with negative ε Ndt , model ages of Nd from Neo to Mesoproterozoic, enrichment patterns of LREE in relation to HREE variable according to the melting of igneous or sedimentary sources. In this case, with weak enrichment in REE and strong negative anomalies of Eu. In discriminant diagram, they plot in the field of collisional granites. These three episodes of granitic magmatism of different ages show that the collisional process that occurred around 640 to 630 Ma in this area of the SBB amalgamated tectono -stratigraphic terrains generated in within-plate, forearc, and magmatic arc tectonic environments.
